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Single crystals of the title compound, dipotassium aluminium tin(IV) tris[phosphate(V)], K 2 AlSn(PO 4 ) 3 , were synthesized by a high temperature reaction in a platinum crucible. In the structure, the Al III and Sn IV atoms occupy the same site on a threefold rotation axis with occupational disorder in a 1:1 ratio. In the three-dimensional structure, Al/SnO 6 octahedra and PO 4 tetrahedra are interconnected via their vertices, yielding a [Al/SnP 3 O 12 ] n framework. The K atoms (site symmetry 3) reside in the large cavities delimited by the [Al/ SnP 3 O 12 ] n framework, and are surrounded by 12 O atoms.
Related literature
For the mineral langbeinite, K 2 Mg 2 (SO 4 ) 3 , see: Zemann & Zemann (1957) (Zatovsky et al., 2007) and K 2 Mn 0.5 Ti 1.5 (PO 4 ) 3 (Ogorodnyk et al., 2006) , have been reported. Herein we report the single-crystal growth and structure investigation of title compound K 2 AlSn(PO 4 ) 3 .
In the structure of title compound, K, Al and Sn atoms lie on the 3-fold rotation axes in 4a positions, while P and O atoms are located at general 12b positions. Due to the similar ionic radii of Al and Sn atoms, they occupy the same sites in a substituent disordered manner, denoted as M atoms. The three-dimensional structure contains MO 6 octahedra and PO 4 tetrahedra which are connected via vertices. Two nearest [MO 6 ] octahedra are joined to each other by three bridging orthophosphate tetrahedra forming [Al/SnP 3 O 12 ] n framework, which penetrate with large closed cavities. Two independent potassium atoms are located in each cavity. K1 and K2 atoms are 12-coordinated by O atoms.
Experimental
Single crystals of K 2 AlSn(PO 4 ) 3 have been prepared by a high-temperature method in air. A powder mixture of K 2 CO 3 , Al 2 O 3 , SnO 2 and NH 4 H 2 PO 4 in the molar ratio of K: Al: Sn: P = 10: 1:: 1 15 was first ground in an agate mortar and then transferred to a platinum crucible. The sample was gradually heated in air at 1173 K for 24 h. After that, the intermediate product was slowly cooled to 673 K at the rate of 2 K h -1 . It was kept at 673 K for another 10 h and then quenched to room temperature. The obtained crystals were colorless with a prismatic shape.
Refinement
The atomic position and anisotropic displacement parameters of Al and Sn in the same sites were constrained to be identical, and the Al/Sn disorder with a relative occupancy of 1/1. The highest peak in the difference electron density map equals to 0.53 e/Å 3 at the distance of 1.09 Å from Al2/Sn2 site while the deepest hole equals to -0.60 e/Å 3 at the distance of 1.78
Å from K2 site.
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